In postmenopausal women with ischemic stroke or transient ischemic attack (TIA), is estrogen more effective than placebo for preventing cerebrovascular events?
D e s i g n
Randomized {allocation concealed*} †, blinded (patients and clinicians),* placebo-controlled trial with a mean follow-up of 2.8 years (Women's Estrogen for Stroke Trial [WEST] ).
S e t t i n g
21 hospitals in the United States.
P a t i e n t s
664 postmenopausal women who were > 44 years of age (mean age 71 y, 84% nonHispanic white) and had had a qualifying ischemic stroke or TIA within the previous 90 days. Exclusion criteria included ischemic stroke or TIA that was disabling or had occurred while the patient was taking estrogen, and a history of breast or endometrial cancer. All patients were included in the analysis.
I n t e r v e n t i o n
Women were allocated to estradiol-17β, 1 mg daily (n = 337), or placebo (n = 327). Every 3 months, a nurse contacted each woman to screen for outcomes using a standardized questionnaire. Medical records were reviewed for all reported events.
M a i n o u t c o m e m e a s u r e s Death or nonfatal stroke. Secondary outcomes included TIA, nonfatal myocardial infarction (MI), and adverse events.
M a i n r e s u l t s Analysis was by intention to treat (included 9 women who were censored at their last known date alive without stroke). Groups did not differ for death or nonfatal stroke, TIA, nonfatal MI, venous thromboembolic events, or breast cancer (Table) . Of those who did not have a hysterectomy before the study, 2 of 189 women (1.1%) in the estradiol group were diagnosed with endometrial cancer during the study period compared with 0 of 180 women in the placebo group.
C o n c l u s i o n
In postmenopausal women with ischemic stroke or transient ischemic attack (TIA), estrogen was no more effective than placebo for preventing death or nonfatal stroke, TIA, or nonfatal myocardial infarction. C o m m e n t a r y
The study by Viscoli and colleagues is the first randomized clinical trial to evaluate estradiol for the secondary prevention of stroke in postmenopausal women. The trial was well designed and leaves no ambiguity: Estradiol does not prevent death or stroke recurrence and might increase fatal stroke risk, although this increase did not differ statistically from placebo. Interim results from the Women's Health Initiative Hormone Trial (n > 27 000), a primary prevention trial, were that after 3 years of follow-up, conjugated equine estrogen (CEE) alone or with medroxyprogesterone acetate (MPA) was associated with a greater risk for stroke, heart attack, and blood clots than was placebo (1). An earlier trial for secondary prevention of coronary heart disease (CHD) reported a 52% increased risk for CHD events after 1 year of daily CEE plus MPA, with no benefit after 4 years (2). Therefore, neither estradiol nor CEE alone or with MPA is indicated for the sole purpose of primary or secondary prevention of stroke or CHD.
Hormone replacement therapy (HRT) is indicated for short-term (≤ 5 y) treatment of hot flashes and often requires a 6-month taper to avoid rebound symptoms. HRT is no longer approved by the Food and Drug Administration for osteoporosis treatment because other medications have been shown to be effective and estrogen has never been evaluated for fracture risk reduction in large randomized trials (3). Although HRT is still used for the prevention of osteoporosis, clinicians should use caution and educate patients about the risk for blood clots, gallbladder disease, urinary incontinence, and cardiovascular disease in older women receiving HRT (1, 2, 4) . 
